A dicistronic retroviral vector and culture model for analysis of neuron-Schwann cell interactions.
A dicistronic retroviral gene delivery system and tissue culture model has been developed for studies of neuron-Schwann cell interactions at the single cell level. The dicistronic retroviral vector contains a multiple cloning site followed by the encephalomyocarditis virus internal ribosomal entry site (EMCV-IRES) and a green fluorescent protein gene. This design allows for 5'-cap dependent translation of any gene of interest and 5'-cap independent translation of green fluorescent protein (GFP) from a single dicistronic RNA. The culture model consists of dorsal root ganglia (DRG) explants grown in defined medium. Under these conditions the Schwann cell population is selectively expanded and infected by the retroviral vector, allowing for rapid transfer of genes of interest selectively to a large percentage of Schwann cells in coculture with neurons. Infected cells are subsequently identified in living cultures by their expression of GFP. Infected (GFP expressing) Schwann cells in contact with neurites continued to exhibit: (1) increased mitotic activity, (2) increased sensitivity to elevate intracellular calcium in response to extracellular application of ATP, and (3) myelination. This viral construct has the added advantage that it allows identification of cells expressing transgenes among a heterogeneous population by fluorescence microscopy, FACS, or flow cytometry.